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Geophysical data recorded during oceanographic cruises allow detailed studies of the morphology and structure of convergent margins. Nevertheless, while seismic profiles succeed in resolving the geologic structure of the upper plate in relatively undeformed regions of a margin, interpretation becomes difficult when the subduction of a seamount occurs.
In such areas the accretionary wedge and the fi'ontal margin are so strongly deformed that the internal structure is poorly The shape of the subducting high is conical with a slope of 20 ø. It consists of a rigid core covered by a 2 cm thick layer of cohesive rock powder with a thin (< I cm)sand cover, simulating a volcanoclastic cover. The friction along the interface between the rigid core and the cohesive layer is moderate to high (close to •b=25ø).
The first device, used to study in cross sections the different stages of a seamount subduction, has two lateral glass panes. They allow the deformation to be observed in real time on both sides of the experiment. The second device, dedicated to the study of the margin structure in three dimensions, is very much larger to avoid boundary effects. On this apparatus the model can be impregnated with water at the end of the experiment to increase the sand cohesion and to cut vertical and also horizontal cross sections.
The results of three selected sandbox experiments are described in this paper. The first one shows in cross section 
The 3-D Structure of the Margin in the Vicinity of a Subducted Seamount
This experiment is performed with experimental parameters comparable to the first 2-D experiment (Figures 6a and 6b) .
When the seamount is subducted beneath the accretionary wedge, the model is carefully impregnated with water to increase the sand cohesion (Figure 6c ). This method permits cutting horizontal cross sections, showing the internal structure of the accretionary wedge around the subducted seamount (Figure 7) .
Description of the Cross Sections
The first horizontal section cuts the circular bulge located above the seamount (Figure 8a) . Minor out-of-sequence thrusts are observed in the cohesive part of the margin. They initiate during the first stages of the experiment and are associated with the growth of the accretionary wedge. Curved back thrusts generated by the seamount can also be observed above and landward of the subducted seamount position. At this stage they only affect the accretionary wedge, which is uplifted and thickened.
The second section is located just above the top of the subducting seamount (Figure 8b The last cross section cuts the margin at the top of the subducting sedimentary sequence (Figure 8d) . This section provides good constraints on the margin structure in the wake of the seamount and on the shape of the shadow zone.
Seaward of the subducting high, part of the seamount cover and the trenchfill sequence located in the shadow zone can be observed and appears to be undeformed. Two transfer zones, which connect to the base of the leading seamount flank, bound the shadow zone. These faults have a strike-slip component close to the trailing seamount flank. Farther seaward, they also exhibit a superimposed thrust component, which suggests that the shadow zone is progressively reduced in width. A reconstruction of the d6collement surface geometry is shown in Figure 9 . The main out-of-sequence plane is also represented.
The d6collement molds the shadow zone in the wake of the seamount. At this stage the volume of the shadow zone is comparable to the size of the seamount if we consider the trench fill sediments located in the margin reentrant.
Stress Field Deduced From the Fault Network
We roughly estimated the shape of the global stress field around the subducted topographic high ( Figure I0 ). This reconstruction is based on the interpretation of the previous horizontal cross sections, the study of the fault network, and morphologic studies (Figure 2 Conjugate shear zones associated with strike-slip faults trending oblique to the direction of convergence suggest that CS l tends to converge in the wake of the seamount. Seamount 2 is more deeply subducted and has strongly disturbed the accretionary wedge in its wake. The frontal margin appears to be eroded over a large area, about 3 times larger than the seamount's basal surface. The amount of eroded sediment is estimated to be twice the seamount volume and is also comparable to the volume of excess sediment observed directly seaward of the seamount position. This thickened area, which extends laterally over more than 20 cm, reveals that the material previously eroded from the frontal margin is now underplated at the boundary between the accretionary wedge and the cohesive margin front.
A thickened area can also be observed above the seamount leading slope. It corresponds to the active deformation of the seaward end of the cohesive margin which records shortening. Seamount 3 shows similar features. Nevertheless, because it represents a more advanced stage of deformation, some differences are observed. The deformation front is still slightly indented, but its morphology is nearly normal, because frontal accretion has resumed and a new accretionary wedge has developed. The eroded area of the margin is still observable and can be compared in size and volume to the one associated with seamount 2.'The cohesive margin front is strongly indented, and the._underplated sediment proceeding from the frontal margin lodges in this area. The volume of the margin affected by underplating of material and thickening of the cohesive margin appears to be very large (about 8 to 10 times the seamount volume). This last observation leads to the conclusion that the seamount subduction deforms the margin not only along its track but also regionally.
Discussion and Conclusion
The use of analog modeling can make a great contribution toward understanding the evolution of the deformation and quantifying the resultant material transfer. The sandbox Volcanic arc Unfortunately, this estimation is only approximate since we do not consider the effects of fluids in our experiments, which necessarily limits an accurate quantification of the slope angles and material volumes. It is important to note, however, that our experiments clearly show that basal friction and margin rheology can significantly modify the evolution of the shadow zone during seamount subduction.
On the basis of the observations reported in this paper, we propose that the underplating of large volumes of relatively undeformed, water-laden sediments beneath the rear part of the margin could result in local variation of pore fluid pressure in the wake of the seamount.
The dense fracture network generated by seamount subduction would favor fluid expulsion and induce a decrease in the fluid pressure and effective basal friction. It is possible, then, that such a mechanism contributes to regional variation of the mechanical and seismic coupling around subducting asperity.
